Resolution and purification of three distinct factors produced by Krebs ascites cells which have differentiation-inducing activity on murine myeloid leukemic cell lines.
The use of different myeloid leukemic cell lines (WEHI-3B D+ and M1) and different sources of factors has led to discrepancies concerning the identity of factors capable of inducing differentiation in leukemic cells. We have biochemically fractionated medium conditioned by one such source (Krebs II ascites cells) and assayed fractions for their bone marrow colony-stimulating activity as well as their differentiation-inducing activity for WEHI-3B D+ and M1 cells. This resulted in the resolution of four distinct molecular species with differentiation-inducing activity. One activity was purified to homogeneity and shown by a variety of biochemical, biological, and receptor-binding criteria to be authentic granulocyte colony-stimulating factor (G-CSF). A second activity was identified as granulocyte-macrophage colony-stimulating factor (GM-CSF). Two other activities termed LIF-A and LIF-B (leukemia inhibitory factor) were shown to probably be different glycosylation variants of the same protein and one of these (LIF-A) was purified 12,000-fold to homogeneity. G-CSF induced differentiation in both WEHI-3B D+ and at higher concentrations M1 cells while GM-CSF weakly induced differentiation in WEHI-3B D+ cells. LIF-A had no colony-stimulating activity and induced differentiation in and inhibited the proliferation of only M1 cells. Each factor bound to a unique cell surface receptor with no evidence of direct cross-reactivity.